Objective: To relate meal pattern of Swedish adolescents to food choice, nutrient intake and other lifestyle factors. Design: Cross-sectional study including diet history and interview about smoking, ethnicity, social factors and retrospectively collected data of menarche and growth. Setting: School setting, Göteborg, Sweden. Subjects: A total of 611 boys and 634 girls in grade 9 (15-16 y). Results: The majority of the students, 65% of the boys and 52% of the girls, consumed three main meals daily. The in-between meals, however, contributed the major part of the energy intake. The energy intake was 12.973.5 MJ (mean7s.d.) for boys and 9.072.5 MJ for girls. Irregular breakfast eating, 12% of the boys and 24% of the girls, was related to negative lifestyle factors where smoking was the strongest, odds ratio 3.8 (95% CI: 2.6-5.4) and to irregular intake of lunch and dinner. These boys and girls had a food choice including a higher percentage of energy from snack food (26% vs 20% and 19% in boys and girls respectively, all Po0.001), mostly consumed between the main meals. These groups had significantly lower intakes of micronutrients, but higher intakes of sucrose and alcohol compared to the groups with regular breakfast intake. Girls omitting breakfasts and lunches (8%) also had a less healthy food choice and the poorest nutrient intake. These girls had matured earlier, with menarche age of 12.271.1 y vs 12.971.0 y (Po0.001) in girls with regular main meal intake. Conclusions: Meal pattern with omission of breakfast or breakfast and lunch was related to a clustering of less healthy lifestyle factors and food choice leading to a poorer nutrient intake.
Introduction
The food habits of adolescents are of concern since this vulnerable group has greater energy and nutrient needs than an adult population. There is a relation between meal pattern and lifestyle factors, and irregularity in breakfast eating has been suggested to be a useful indicator of lifestyle (Berg-Kelly, 1995; Höglund et al, 1998) and a marker of an inappropriate dietary intake (Ruxton & Kirk, 1997) . Regular breakfast eating has been associated with lower blood cholesterol and lower body weight (Ruxton & Kirk, 1997) . The importance of energy supply after overnight fast for cognitive function and endurance has been reported (Wyon et al, 1997) . A review of the literature shows that omitting breakfast interferes with cognition and learning, an effect that is more pronounced in nutritionally at-risk children (Pollitt & Mathews, 1998) . Food habits might change during maturation, and in a Swedish study a negative age trend in breakfast consumption was reported (Berg-Kelly, 1995) .
An important question is if irregular main meal pattern affects the intake quantitatively and qualitatively. Do subjects with irregular main meal intake compensate their intake? If so, when and with what? This study was part of a larger survey that was initiated to evaluate the effects on the iron situation in adolescents when the general iron fortification of flour was removed in Sweden in 1995. As the bioavailability of iron intake is meal dependent (Hallberg & Hulthén, 2000) , information about intake in meals was needed.
The aim of this study was to analyse the association between irregular breakfast, lunch and dinner eating and lifestyle factors and also between meal pattern and food choice to find out if irregular intake of main meals negatively affected food choice and nutrient intake. Hypotheses to be tested are that breakfast is the main meal most strongly related to lifestyle factors and a marker for overall meal pattern and that irregular main meal intake is associated with poorer nutrient intake compared to regular main meal intake.
Subjects
A cross-sectional study of a representative group of 1245 adolescents, 611 boys and 634 girls, was performed from October 1994 until January 1995 in Göteborg. Göteborg is situated on the west coast of Sweden and is the second largest city with a population of 450 000 inhabitants. The city has been divided into 21 administrative areas, each with an average total population of about 20 000 inhabitants. Schools were chosen as the sampling units as the school setting of the study simplified data collection and improved the possibility to achieve a high response rate. To achieve a representative sample of adolescents of Göteborg, great effort was made in school selection utilising a socioeconomic area index. The index was constructed on the basis of three indicators: an economic measure with percentage of men 25-64 y with low income, an education dimension with the relation between low-educated and high-educated, and the percentage blue-collar workers in the age group 16-64 y (Jarman, 1983; Bajekal et al, 1996; Elmén et al, 1996) . The 21 local areas were ranked according to the socioeconomic index, and divided into three groups of seven areas each: high-, medium-and low-status areas. Altogether, 13 schools with 52 whole classes were chosen to be included in the study: three schools from high-status, seven from mediumstatus and three from low-status areas.
All students in grade nine, 15-16 y of age (mean age 15.5 y), in the selected schools were invited to participate in the study (boys n ¼ 711, girls n ¼ 682). The group of students invited represented 29% of the total number of students in this age group in the city of Göteborg. Participation rates were 86% in boys and 93% in girls.
Methods

Study design
All data were collected in the schools, and the study consisted of a diet history, with a detailed questionnaire and an individual interview, and medical examinations.
Diet history method
The dietary assessment covered the habitual dietary intake including meal pattern as well as quality and quantity of the intake. The questionnaire was introduced in the classroom and filled in under supervision by two dietitians. It was structured into sections: breakfast, lunch, dinner, in-between meals and intake during weekends. The intake was divided into meals: breakfast as intake in the morning before school, lunch as intake during lunch break at school and dinner as the main meal in the afternoon after school or in the evening. The definition of main meals was based on the time of the intake during the day. All meals that were not defined as main meals were defined as in-between meals. This means in-between meals in this study often included bread, milk, fruit and prepared dishes.
At the top of the main meal sections, the subject was requested to mark a square indicating the frequency of this meal. The frequency of prepared dishes and bread-based meals for lunches and dinners was also filled in. Most of the intake was assessed with fixed questions in frequency charts including food choice and portion sizes. At the end of each meal section, there was an open-ended question for consumption not covered with the fixed questions. For intake in in-between meals and during weekends, only openended questions were used.
For breakfast intake and intake of beverages and bread with the main meals, the sections contained frequency charts and the subject was requested to specify the intake with portion sizes in household units and mark a square indicating frequency of the intake.
For prepared lunch and dinner, the questionnaire included a list with types of dishes, for example meat, minced meat, fish, vegetarian dishes, potatoes, rice, pasta and fresh salads. Drawings of four plates, one empty and three with different serving sizes of potatoes, meat and vegetables, were included. On the list with types of dishes, the participant could mark the serving size that was the most common for each type of dish. It was also possible to combine two serving sizes.
For the interview (about 30 min), the dietitian followed a protocol to check questionnaire completeness and to attain information about the social situation and additional information about food habits. This additional information included estimation of usual type of bread (white bread, brown bread and whole-meal bread), thickness of bread and spread. Sweets, potato crisps, nuts and popcorn, packages of common trademarks and varying portion sizes were shown to get the portion size of the habitual intake.
In Sweden, a free prepared meal is offered daily for lunch at school to all students in this age group and most students consume the prepared lunch regularly. We asked the students if they always had the prepared lunch, what they ate and portion sizes. The students who did not eat the prepared meal at school every day were asked more thoroughly with open-ended questions about what they Food habits in adolescents A Sjöberg et al ate instead and also portion sizes. There was also a section with open-ended questions about additional intake consumed during school lunches. The composition of dishes for dinner was estimated with a frequency-chart and the dietitian checked that the number of meals was equal to the number of dinner meals eaten in a week. For bread-based meals, a separate frequency chart was used.
Nutrient calculations
For nutrient calculations, 'The Food Composition Table F Energy and Nutrients (1994)' of the Swedish National Food Administration was used. The menus from each school were used to assess frequencies of types of dishes served for lunch. When students did not eat school lunch every day or avoided specific dishes, the intake was calculated based on the school lunch dishes usually consumed and other consumption during school lunch. For calculation of intake for dinner and lunch, we combined information about frequencies given in the interviews with the portion sizes given in the questionnaire. The intake of foods, energy and nutrients were calculated as daily intake and intake as main meals and in-between meals. Intake of supplemental vitamin and mineral preparations was not included in the nutrient calculations. The diet history was evaluated with an estimated 7-day record .
Definitions: quality of breakfast, meal pattern groups and snack-food intake The intake before school was defined as breakfast if it contained a component of cereals and at least a milk product or a fruit/juice or a meat/fish/egg product. The participants were stratified into two groups of breakfast habits and we compared intake in those with regular breakfast intake (breakfast every day before school) with those with irregular breakfast intake (omitted breakfast once a week or more).
We also identified the subjects who had irregular breakfast and lunch intake (omitted both breakfast and school lunch at least once a week) and compared this group with the group with regular meal pattern (always breakfast, school lunch and prepared dinner) but also with the intermediate group (omitted breakfast, lunch, dinner or prepared dinner at least once a week).
The energy from snack food was defined as the energy from sweet baked goods (ie danish, cinnamon buns), cookies, cakes, ice cream and desserts, jam and sugar, sweets, nuts, potato crisps, popcorn, cheese doodles and soft drinks. The energy from snack food was compared between groups with regular and irregular breakfast intake. We used the term ''snack food'' to assess the quality of the intake, and ''snack food'' could be consumed with in-between meals as well as with main meals.
Medical examination, social and lifestyle factors Body weight in light underwear was measured to the nearest 0.1 kg. using the same scale in all schools and height was measured to the nearest 0.5 cm. During the medical examinations, the nurse followed an interview protocol with questions about tobacco use and ethnicity. Self-reported age at menarche was retrospectivly collected and was used as a marker for state of maturation for the girls. The values of menarche age include only girls who had had their first menstruation at the time of the interview. School health records were reviewed for weight and height at age 14-15 (grade 8). The yearly change in body weight and height was calculated from the differences between the two measures in grade 8 and 9.
In this study; smoking included both daily smokers and occasional smokers. The students were grouped into two ethnicity groups: (a) with at least one parent born in a Nordic country and (b) with no parent from a Nordic country.
In the dietary interview, the student was asked about parents' present occupation. The occupation was coded according to the Swedish socioeconomic classification system (Statistics Sweden, 1982) . Occupation was grouped into social classes: I ¼ professionals and other nonmanual employees and self-employed; II ¼ intermediate and lower nonmanual employees; III ¼ manual workers. The SEI of the family was set equal to the parent with the highest social class. The group with SEI III was compared to the other two SEI groups.
The dietary questionnaire included a question with a five level scale about perception of own body weight. This question was dichotomised to 'body weight is too high' and 'body weight is satisfactory'.
Calculations and statistics
Body mass index (BMI) was calculated from body weight and height (kg/m 2 ) and the basal metabolic rate (BMR) using equations for boys and girls 10-18 y including weight and height (Schofield, 1985) . A ratio was calculated between the energy intake from the diet history and the predicted BMR value (EI/BMR) (Goldberg et al, 1991) . The energy intake in this study has been compared with cutoff limits of energy intake in relation to presumed energy requirements . To define overweight, the International Obesity Task Force (IOTF) reference was used with age-and sex-specific cut points defined to pass through BMI 25 kg/m 2 at age 18 (Cole et al, 2000) . The cut points for age-15.5 y were used; boys BMI 23.60 kg/m 2 and girls BMI 24.17 kg/m 2 . Mean values and standard deviations (s.d.) were used to describe intake. Multiple logistic regression was used to test the importance of lifestyle variables for irregular main meal intake. Irregular intake of breakfast, lunch, dinner and prepared dinner were dependent variables, and gender (being female), smoking (daily or occasional), ethnicity Food habits in adolescents A Sjöberg et al (no parent of Nordic origin), perception of body weight (considering body weight too high), low SEI and BMI (as a continuous variable) were used simultaneously as independent variables. School number was included as covariate in the multiple logistic regression to adjust for the sampling design. Irregular breakfast eating was also used as an independent variable to analyse the relation between breakfast habits, other lifestyle factors and irregular intake of lunch, dinner and prepared dinner. Odds ratios (OR) with 95% confidence intervals (95% CI) were used. CI not including 1.00 were considered significant.
For comparison of two groups for continuous variables, we used the Student's t-test for independent samples. The tests were considered significant at Po0.05. The group of girls with fewer breakfasts and lunches was compared with the group having all main meals and with the intermediate group using the one-way analysis of variance (ANOVA), when the overall P from the ANOVA was o0.05 post hoc Dunnetts' t-tests were performed. Univariate analysis of variance was performed to test the significance of study design (schools) and possible confounders (BMI, low SEI, non-Nordic origin and smoking). The statistical calculations were performed using the SPSS for Windows (version 10.0) software programme.
The study was approved by the Ethics Committee of the Medical Faculty of Göteborg University, Sweden.
Results
The energy intake was 12. 9 (3.5) MJ for boys and 9.0 (2.5) MJ for girls and the mean EI/BMR was 1.73 (0.49) and 1.48 (0.44), respectively. Mean body weight was 63.7 (10.4) kg in boys and 57.9 (8.9) kg in girls and mean body height was 175(8) cm in boys and 166(6) cm in girls. The BMI was 20.6 (2.6) kg/m 2 for boys and 21.0 (2.8) kg/m 2 for girls. The prevalence of overweight defined from the IOTF cut points was 12.0% for boys and 10.8% for girls.
Meal pattern, food choice and lifestyle
The meal pattern with intake of main meals is given in Table 1 . The per cent of energy from meals was 20 and 21% from breakfast, 16 and 17% from lunch, 26 and 28% from dinner and 37 and 35% from in-between meals in boys and girls, respectively. Energy from snack food was 21% of total energy intake in both boys and girls. About half of the energy intake in in-between meals was from snack food. The sociodemographic and lifestyle variables used in the multiple logistic regressions are given in Table 2 . The relation between these factors and irregularity of breakfast, lunch and dinner intake, and the relation between irregular breakfast eating, other lifestyle factors and irregular intake of other main meals are shown as OR with CI in Table 3 . Each of the factorsFbeing female, smoking, having non-Nordic origin, considering body weight too high and having a low SEIFwas significantly related to irregular breakfast eating where smoking and ethnicity were the strongest. Smoking was also significantly related to irregular lunch and dinner eating. It was more common that students with irregular breakfast habits omitted lunches, dinners and prepared dinners than students who had breakfast every day. Inclusion of schools in the models was significant for lunches only and BMI was nonsignificant in all the models. The logistic regressions were also performed for boys and girls separately and the results were pointing in the same direction. 
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The group with breakfast on a regular basis had 6-7% higher intake of energy compared to irregular breakfast intake. There was also a difference in EI/BMR in boys, 1.76 vs 1.63 (P ¼ 0.042), but not significant in girls, 1.50 vs 1.43 (P ¼ 0.080). Both boys and girls with irregular breakfast intake had higher per cent of energy from in-between meals, Table 4 . They also had significantly higher energy intake from 'snack food', 26% in both boys and girls vs 20% in boys and vs 19% in girls (all Po0.001) and the main part of that intake was from in-between meals.
The food choice related to irregular intake of breakfast resulted in a lower total intake of protein, calcium, fibre and zinc and in the girls also of iron and vitamin C. The boys and girls with irregular breakfast intake had a markedly higher percentage of energy from sucrose and higher intake of alcohol (Po0.001). The nutrient intake in boys and girls with irregular and regular breakfast intake is shown in The boys with irregular breakfast and lunch intake were too few to make statistical comparisons. We compared the 8% (n ¼ 51) of the girls who did not eat breakfast and lunch every day with the 39% (n ¼ 247) who had breakfast, lunch and prepared dinner every day and with the remaining girls, 53% (n ¼ 336). The intake of foods that differed significantly between these girls is given in Table 6 . The girls with irregular breakfast and lunch intake had a different and less healthy food choice with lower intake of milk, especially Irregular intake of breakfast was also included in the models for irregular intake of other main meals. Odds ratios (ORs) and 95% confidence intervals (CIs). The independent variables F (1) being female, (2) being a smoker, daily or occasional, (3) having no parent of Nordic origin, (4) considering body weight too high, (5) low socioeconomic index, (6) irregular breakfast intake (omitting breakfast at least once a week) F school number and continuous BMI were included simultaneously in each model (boys n=611, girls n=634). Food habits in adolescents A Sjöberg et al low-fat milk, meat, vegetables, potatoes and roots, fruit and berries, and bread. They had lower intake of brown bread and whole-meal bread and instead had more white bread. They also had more soft drinks, sweets, potato crisps and popcorn compared to girls with regular meal pattern. The intake of energy and nutrients, anthropometric measures, difference in weight and height since the previous year and menarche age are presented in Table 7 . A total of 12 girls in the group with very regular main meal pattern and nine girls in the intermediate group had not reached menarche at the time of the study. The girls with irregular breakfast and lunch intake were shorter, had lower body weight and earlier menarche than the rest of the girls. They had lower intake of fibre, calcium and zinc but higher intake of sucrose and alcohol compared with the rest of the girls. The group with irregular intake of breakfast and lunch also differed in lifestyle factors where 54% were smokers vs 12% in the group having all main meals and 30% in the group consisting of the rest of the girls. Percentage with low SEI was 44% in the group sometimes omitting breakfast and lunch, 23% in the group always having three main meals and prepared dinner and 29% in the rest of the girls. Of the girls with irregular breakfast and lunch intake, 54% considered their body weight too high vs 45% in the group with regular meal pattern and 55% in the intermediate group.
The main part of the differences between meal pattern groups (Tables 4, 5 and 7) and anthropometric measures remained when schools and possible confounders were included in the univariate analysis of variance. The P-values were only slightly affected when school and/or BMI, low SEI and ethnicity were adjusted for. The main part of the differences between groups remained in the adjusted models also when smoking was included. For the girls with different breakfast habits, the significance disappeared for absolute intake of sucrose when also smoking was adjusted for, but the energy-adjusted intake of sucrose still differed significantly (Po0.001). In the boys, the difference of the absolute intake of alcohol disappeared when smoking was included but the percentage of energy from alcohol still differed significantly (P ¼ 0.010). For the girls with irregular intake of breakfast and lunch, the P-value for energy-adjusted intake of iron was changed to 0.11. In these girls-the difference of menarche age remained also when smoking and ethnicity were included (P ¼ 0.004). The univariate analysis of variance, however, also showed changes of P-values in the opposite direction and for the girls with different breakfast habits, the difference of menarche age was significant when the covariates were included (P ¼ 0.040). Food habits in adolescents A Sjöberg et al
Discussion
The findings in this study that girls with irregular main meal pattern had earlier maturation indicate a relation between meal pattern and state of maturation, which has not been reported earlier. Our data showed that irregular consumption of main meals was related to lifestyle factors and to a poorer food choice and nutrient intake, which was also supported by earlier studies. In Sweden, practically all students in compulsory school attend the nearest school in the area where they live. Our presented data originate from a representative group of adolescents, based on the facts that all students in grade 9 in the selected schools were invited, that schools both from the inner city and from the suburbs were included and because of the high participation rate. Further, we used a dietary method focusing on habitual intake and a design with individual interviews facilitating high participation and high quality of the data. When schools were included in the comparison of meal pattern groups, the results were similar also supporting that a representative sample was included. Studies on dietary habits and lifestyle factors in free-living populations most often rely on self-reported information. The socioeconomic classification was also self-reported in this study; however, comparison with data from the school health journals was in good agreement with self-reported SEI. The relation between meal pattern and gender, sociodemographic and lifestyle factors in this study showed the important role of regularity of breakfast consumption as an indicator of lifestyle and meal pattern. Irregular breakfast eating was significantly related to all measured sociodemo- Food habits in adolescents A Sjöberg et al graphic and lifestyle variables. Irregular intake of lunch and dinner was only significantly related to smoking and gender. To omit breakfast was also a strong marker for omitting other main meals. In a Swiss study on a large sample of children and adolescents, breakfast omission was related to lower consumption of hot lunches but not to other main meals (Cavadini et al, 2000) . A Dutch study on adults indicated that low social class was more often related to irregular breakfast eating, higher prevalence of obesity, a less healthy food choice, while subjects in higher social classes tended to eat healthier (Hulshof et al, 1991) . Smoking was the strongest marker of meal pattern, and smoking might also affect the food choice. In a British study, a lower intake of fruit and breakfast cereals and a higher intake of chips, alcoholic beverages and coffee was reported in smokers. Expressed as nutrients, the food choice resulted in a lower intake of fibre and micronutrients but a higher intake of alcohol in smokers compared to nonsmokers (Crawley & While, 1995; Crawley, 1997) .
The frequency of regular consumption of main meal was rather high in this study, 76-88% of the girls and boys regularly had breakfast. To compare frequencies with other studies is difficult because of differences in methodology and definitions, but more frequent breakfast consumption has been reported from some European countries, in a Swiss study as high as 95% (Ruxton & Kirk, 1997; Cavadini et al, 2000) . Lower breakfast frequencies have been reported in other Nordic studies, 68-79% (Frost Andersson et al, 1995; Höglund et al, 1998) . Dinner was the main meal most frequently consumed and this was also reported in a Norwegian study (Frost Andersen et al, 1995) . Boys seem to consume main meals and prepared dinners more frequently than the girls (Hulshof et al, 1991; Watt & Sheiham, 1996; Höglund et al, 1998; Cavadini et al, 2000) . 
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Boys and girls had similar distributions of energy from meals with breakfast and lunch contributing to a low proportion of the energy intake. In absolute figures, lunch contributed 1.5-2.0 MJ. The sum of energy from breakfast and lunch was in level with the energy from in-between meals, while energy from dinner was closer to the recommended level (The Swedish National Food Administration, 1989 ). The energy from in-between meals was much higher than the recommended 10%. High intake of energy from inbetween meals, light meals and snacks, has also been shown in two other Swedish studies and an Irish study contributing to 27-33% of total energy intake (Livingstone et al, 1992; Bergström et al, 1993; Samuelson et al, 1996) .
Did the meal pattern influence the intake? Our results showed that both the quantity and the quality of the intake were affected by the meal pattern. Both the boys and the girls with irregular breakfast intake differed from students consuming breakfast regularly with a higher percentage of energy from in-between meals and snack food. This implies that omitting breakfast may increase the risk of a poorer nutrient intake. Omitting breakfast and lunch was related to a less healthy food choice leading to the poorest nutrient intake in this study. We also found that the difference in intake of snack food and nutrients principally remained when low SEI, BMI, smoking and ethnicity were included in the analysis. Smoking partly explained the differences found with intake of sucrose, alcohol and iron in this study. The differences were similar to those described between smoking and nonsmoking adolescents in a British study (Crawley & While, 1995) . The assumption that difference in food choice should be because of smoking or nonsmoking seems as farfetched as an assumption that all differences in food intake shown in the current study were related to the meal pattern only. Both smoking and meal pattern are markers of a lifestyle including different food habits. Compared with a physical activity level of 1.55 for moderate active populations (FAO/WHO/UNU, 1985) , the mean EI/BMR of 1.73 and 1.48 for boys and girls, respectively, are reasonable. However, those who had fewer breakfasts also had lower energy intake. Breakfast omission was related to a higher BMI in the boys but not in the girls. To find out if irregularity in main meals was related to an intention to lose weight, we included the students' perception of own body weight as well as BMI in the multiple logistic regression analyses. For those with irregular breakfast consumption, concerns about body weight were significant independent of BMI, but not for irregular consumption of the other main meals.
The school lunch was important and what was offered seemed to affect eating patterns in the different schools. However, for comparison of girls with irregular and regular meal patterns, school did not influence the difference in intakes between the groups. The group of girls who did not eat breakfast and lunch every day had lower energy intake but they also had lower height and weight, so the EI/BMR did not differ significantly compared to girls with more regular main meal intake. They had a less healthy food choice with type of milk and bread and a lower intake of meat. The intake of fibre, iron and zinc was even lower than the marginal intake for the rest of the girls in this study. Vitamin C intake was also lower because of a markedly lower intake of vegetables and fruits. They had higher intake of sweets and soft drinks resulting in a higher intake of sucrose. In isolation, a difference in each of these variables might not have any importance, but together they form a pattern of a less healthy dietary intake that is of concern also accentuated by the markedly higher alcohol intake in this group. Their less healthy food habits were combined with a cluster of less healthy lifestyle factors.
The difference between gender maturation might be important, since the boys mature later, and at 15-16 y rapid growth could result in higher energy needs than in the girls who mature earlier (Juul et al, 1994) . The girls with irregular intake of breakfast as well as lunch had matured earlier than the rest of the girls and in the girls with irregular breakfast intake there was also a tendency of earlier maturation. In two longitudinal studies, changes of food choice (von PostSkagegård et al, 2002) and nutrient intake (Post et al, 2001) during maturation and early adulthood were reported. The Swedish study (von Post-Skagegård et al, 2002) reported changes of meal pattern between age 15 and age 21 y, where males decreased their frequencies of lunches and females frequencies of prepared meals during this period. Breakfast habits remained unchanged. Studies have shown that girls with early onset of menarche have a higher BMI than the girls with later onset of menarche (Maclure et al, 1991; Post & Kemper, 1993; van Lenthe et al, 1996; Biro et al, 2001) . Early maturing girls were tallest at early years but shortest as adults (Post & Kemper, 1993; Biro et al, 2001) , they had higher BMI throughout maturation and were more obese in adulthood (van Lenthe et al, 1996) compared with later maturing girls. One study also showed higher energy intake in late maturing girls compared to early maturing girls and concluded that late maturation seemed to coincide with a more appropriate energy balance during adolescence (Post & Kemper, 1993) . A higher intake of protein and iron was reported in late maturers vs early maturers, but there were no significant differences for calcium and vitamins (Post & Kemper, 1993 ). An interesting finding in the current study was that the girls with irregular breakfast and lunch intake were shorter, lighter but had matured earlier than the rest of the girls in the study. The difference in maturation is probably larger than reported since 21 girls had not yet reached menarche, but none of these were in the irregular breakfast and lunch group. The difference in maturation remained also when ethnicity was adjusted for. These girls do not seem to ''fit in'' with early maturing girls in general. Food habits with poorer nutrient intake may have negatively affected growth in these girls.
In the Nordic countries, the tradition is to eat a substantial breakfast. The energy not consumed during breakfast in the current study was not compensated for with higher energy Food habits in adolescentsintake from lunch or dinner, but rather higher intake of inbetween meals and from snack food. The girls having three main meals with two prepared meals daily had the highest intake of micronutrients both in absolute values and adjusted for energy intake. It is important to note that of the boys and girls who did not eat breakfast every day before school, about one-fourth of all girls and 12% of the boys had poorer nutrient intake. They had also a higher intake of sucrose and alcohol. The 8% of the girls having irregular intake of both breakfast and lunch also had the poorest nutrient intake.
In conclusion, the majority of the adolescents in this study had relatively good food habits. Many of them, both boys and girls, consumed three main meals daily and often two of these were prepared meals. However, breakfast and lunch together contributed to less than 40% of the energy intake and was in level with the energy from in-between meals. Omitting breakfast was an important indicator of less healthy lifestyle and a food choice leading to a poorer nutrient intake. This study also showed that omitting breakfast and lunch was an even stronger indicator of lifestyle that may also have effects on future health.
